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FINAL COMPREHENSIVE GRCUND=-WATER MONITORING EVALUATICN
GUIDANCE DOCIRMENT

Introduction

Sevaral types of inspecticns and evaluations have been develowed by the
United States Environmental Protection Agency to assist the Reg:,cns and States
in detemmining the degree of camliance with the Rescurce Conservation and
Recovwery Act regulations of cwners and cperators of hazardcus weste managemant
facilities. These inspections/evaluations cover all aspects of the RCRA reguire-
mants for all types of facilities. They are performed by pecple of varicas
badkgraunds thraughout the country. It is the purpose of this guidance to
provide a framework within which inspections/evaluaticns may be performed,
and to pramte, therefore, a naticnally consistent apprcach to that performance.
Anong the benefits are a clearer understanding among regulators and the reculatec
camunity of the sccpe of each inspection/evaluaticn, and the campilation of a
reliable, reproducible data base. Site specific conditions will determine,
within the scope, the extent of the evaluation at a particular site. A consister
appreach to conducting inspections/evaluations removes a socurce of artificial
variakbility, and so fecuses more attention con the findings rather than the
methods. Clearly, the findings of inspections/evaluations are integrally
irportant to the enforcement process. The Compliance Monitoring and Enforcsment
Log (CMEL) lists ten categories of evaluations: Comliance Evaluation Inspvectzicr
Case Develcoment Inspection, Camrehensive Graund-Water Monitoring Evaluation,
Follow-Up Evaluation, Sampling Inspection, tizen Complaint, Part: B G3ll-Iin,
Withdrawal Candidate, Clcsed Facility and Cther-General. At this point in
tire, CWPE intends to develcp guidance for thres of them:

1. Compliance Eveluation Inspecticn (CEI) is an an-sita evaluaticn of the
compliance of a faci}.ity with RC?A requlations and permi<s intended
to eather informaticn necessary to supcort an enforcement acticon.

2. Case Cevelomment Inspectzion (CDI) is an intensive investicaticon intended
0 cather sufiicient infommticn to support an enforcement action.

3. Comorehensive Grourd-Water Monitoring Zvaluation (QME) is a detailed
evaluaticn of the adequacy of the deslgn and cperatlon of graumnd-water
monitoring systems at RCRA facilities.

Guidance for conducting Sanpling Inspecticns will be integrated with CEI,
DI andé CME guidance, and guidance for Follow-Up Evaluations will ke part of
DI guidance.

This decument is a detailed exploration of the scope of and methods for
conducting a Comprehensive Groumd-Water Monitoring Evaluaticn (CME). It is
divided into two major parts, the text which explains in detail the sccpe and
methods, and a checklist for use by the persen conducting the evaluation. This
deament is supported by guidance on the other inspecticns/evaluaticns, the
RCRA Ground-Water Monitoring Technical Enforcement Guidance Document, the RCRA
Ground-Water Monitoring Cempliance Order Guide, and a health and safety manual.



Section I. Sunmary of Approach and 0ffice Evaluation

The objective of a Comprehensive Ground-water Monitoring Evaluation (CME)
is to determine whether an cwner/operator has, in place, a ground-water monitori
system which is adequately designed and cperated to detect releases or to define
the rate and extent of contaminant migration fram a regulated unit (lLandfill,

land treatment facility, or surface impourdment) as required under 40 CFR
Parts 265 and 270,

A CQFE involwes extensive office as well as field work and should be done
by technical enforcement staff with the involvement of a professicnal experience
in geolcay. The individual conducting the evaluation shauld have substantial
knowledge of hydroceological site characterizaticns, the design and constructior
of graund-water monitoring systems, ground-water sampling, waste characteristics
solute transport, RCRA regulations and enforcement authorities, and site histor
The office camocnent is performmed largely by an experienced hydrogeologist or
gectechnical engineer who is part of technical enforcemsnt staff or available
to it. A chemist would often be a valuable asset. The field component requires
the participation of the same level individual assisted, if necessary, by a
field inspector. The average level of effort for a CME is forty (40) man days.
A summary of the CME process follows:

Activity Persons involwved
Pre~CME, Planning * technical enforcement stafs
* professicnal experienced in
gecloay

field inspector

CVME office svaluation of ¢ profassional experienced in
systam design hydroegeoclogy

* technical enforcement staf?f
CME field evaluation of ? professicnal experienced in
system cperation/verification hydrogeology/engineering
of system design ' ° technical enforcement staff
CME report preparation ? field inspector

experienced hydrogeolcgist or
gectechnical engineer, ard
chemist (where necessary)

® technical enforcemsnt staff

Raview of OME repor: * experienced hydregeologist or
gectechnical enginesr, and
chemdst {where necessary)

* Eield inspector

Follow-ap inspection * technical enforcement staff
* hydroceologist



C¥E's shauld foaus on evaluating system desian if system desion is not

- sufficiently known in order to assess its adequacy. Where design is of the
system is already well understocd, the CME shauld evaluate system cperaticn
and maintenance more thoroughly. The rationale for setting these priorities
is that until system design is adeguately understocd, little may be cained
fram a detailed scrutiny of system cperation. Conversely, cnce an adequate
evaluaticn of systam design has been campleted, further examinaticn of static,
site characteristics during subsequent CME's becomes superflucus. It should
be noted that re—evaluaticn of varicus site characteristics may be necessary
(e.g., seasonally influenced characteristics, new wells, redevelcpment of
existing wells. Further, those conducting this evaluation shoild not hesitate
to take samples when contaminaticon is observed or suspected. The CME should
be scheduled to coincide with a raund of sampling at the facility in order to
cbserve the inplemsntaticn of the sampling and analysis plan, and to facilitate
the collection of split samples if deem=d necessary. EPA initiated samples

may be taken at any time. A summary of the activities of the office and field
camponents of a CME process follows:

A. Cffice EBwmluation

1. Technical evaluaticn of the site geolcegical characterization inclu-
ding gecmorphology and structural geology, stratigraphy, petrology,

] gecchanistry beneath the site and any solid waste management units
~ {SWMUs ) clecse encugh to bte of concern.
o 2. Tachnical evaluaticn of the site ground-water hydrolegical charac—
' terization, including idencification and descripticn of the uppermost
- aquifer, ootenticmetric surface, vertical and horizontal gradients,
and hydraulic conductivity bteneath the site and any SWMUs clicse
e encugh to be of concern.
3. Technical evaluaticn of the criteria for horizontal well placemwent
- and screen lengths of detection monitoring wells, upgradisnt and
dowmgradient. -
o~
4, Technical evaluation of the «riteria for horizontal well placement
= and scresn lengths of assessment monitoring wells.
™~
5. Tecnical evaluation of the criteria for drilling methed and moni- -
98

toring well design and construction.
6. Technical evaluation of the assessment plan or catline.
7. Technical evaluaticn of the sampling and analysis plan.
To the extent pocssible, the enforcement official shauld use exdsting infor-
mticn to evaluate the design of the cwner—cperator's gramd-water menitoring
sysiam.

B. Field Evaluaticn

1. Technical evaluaticn of the implementaticn of the sampling and
analysis plan.

-3
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C.

. Field verificaticn of the number, locations and screen depths

of groaund-water monitoring wells and piezometers, and water
levels (where deemed necessary).

. Possible collection of samples for analysis by a contract laboratory

or EPR/State lacoratory to assist in the verificaticn of anelytical
precisicn and methodology of facility procedures. Sanples may
either be cwner—cperator splits if the Agency approves of the
sapling procedure, or EPA-collected.

Possible inmplementation of confirmatory gecphysical methods to
verify facility assessment of hydrogeolegy or contaminant distribu-
tion.

Infommtion Scurces

A OF pernits the determination of the adeguacy of graund-water monitoring
systems through a detailed technical appraisal of site hydrogeclegy, menitoring
well placament, monitoring well desian and construction, sampling and analysis
plan, data presentation, and, where apprcpriate, assessment plan.

The detailed technical evaluaticn of system design should te initiated v
locating the sourcae(s) of information pertinent to the facility to be inspected.
Scurces of information include, mut are not limited to:

l.
2.
3.
4.

5.
6.
7.
8.

J.S. EPA Regional Offices

State regulatory agencies

U.S. Geological Survey (hydrogeologic information)
State geological surveys, state conservaticnist caunty
soil surveys
Owner—-coerator f£iles
Academic institutions
State water surveys
Aerial photographs

The following documents are valuable saurces of informaticn which contain
the following pertinent informmtion:

1.

Part A of the RCRA Permit Application:

a.

.

A list of activities ccnducted by the applicant which require a
RCRA permi.t.

Primary Standard Industrial Codes (SIC) which best reflect the

principal products handled or services provided by the facility.

A descripticn of the processes used for treating, storing and
disposing of hazardaus waste.

Specification of the hazardous wastes designated under 40 CFR Part

261 to e treated, stored, or disposed of at the facility, and an
estimate of the guantity and delivery timing of such wastes.

~4=
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Part B of the RCRA Permit Application:

a.

1

Pares

3.

A general descripticon of the facility.

Chemical and physical analyses of the hazardcus wastes handled at
the facility.

A cpy of the waste analysis plan.

A copy of the general inspecticn schedule.
A tcpographic map (scale: 1" = 200').
Aerial photographs.

Geolegic and hydrogeclogic characterization information.

. Cescription of the ground-water monitoring system.

Sampling and Analysis Plan.

. Graund-Water Quality Assessment Plan Qutline.

Monitoring well construction details.

. Information abcui nearby ground-water and surface water usage.

-

A and B of the RCRA permit application shauld e available at scurce

Contractor gectechnical reports

2.

.

Descripticn of waste handling procsdures.

Geolegic and hydrogeologic data (site—specific and regional).

. Descripticn of graund-water monitoring system.

Facility layout.

Moniteoring well constructicn details.,

. Results of gecphysical tests.
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g. Recamendations to facility cperator.

Contractor reports may be available at scurce nurkers 1, 2 and 5.

4, Regional geologic, soll, and/or graund-water reports.

d.

e.

pe )

Regional geolegice information.
Regicnal soil maps.

Regional hydrogeclogic data.
Information on graind-water usage.
Gacchemical data.

Climatic data, precipitaticn, evapo-transpiraticn.

Geologic reports shcould be available from scurce munkers 3 and 4.

5. Inspecticn reports or cther records or correspondence related to the
facility's compliance status. .

2.

bl

C.

d'

Records of past viclations.

Copies of camplaints, administrative corders or case referral
packages.

HWOMS reports {camliance monitoring and enforcemant log).

Correspondence.,

RPeports may be available at scurce rambers 1 and 2.

6. Sampling and Analysis Plan

a.

Sarple collecticn precesdures including measurerent of static water
level evaluation, detection of immiscible layers, well evacuation,
sarple withdrawal, and in situ or field analyses.

Sample preservation and handling procedures including sample contain
ment, preservaticn, and special handling consideraticns.

Chain-cf-custody procedures ineluding description of sample lakels
ard seals, field logbodk layout, descripticns of chain-of-custody
record, sanple analysis request sheet and labcratory loghock.
Analytical procedures, and detecticn limd.ts.

Field and laboratory quality assurance/quality control.

-



i

S 7

|

?

9

£.

NOTE:

7'

9950.2

Evaluation of the quality of graund—water data, including reporting
of low and zero concentration values, significant digits, missing
data values, cutliners and units of measure.

The Sarpling and Analysis Plan shculd e kept at the facility and
therefore available to the inspector upon request.

Graind-Water Quality Assessmnent Plan:

=9

th

e
H

h.

A descripticn of the detect:ion menitoring system.
Discussion of hydrogecleogic conditions at the facility.

Sampling and analytical methods for those hazardais wastes or
hazardous waste constituents previcusly detected at the facility.

A descripticon of the evaluation procedures, including the use of

previcusly gathered ground-water quality data, the cwner/cperator
will use to make the first determination.

Descripticn of the approach the cwner/cperator will use to fully
characterize rate and extent of contamination migration (i.e., test
bporings, mathemtical modeling).

. Discussion of the numcer, lccation, and depth of monitering wells

the cwner/cperator will install to define contaminant migration (in
order to define horizontal and vertical dirensions of the contaminan
olume}.

A descriotion of menizoring well constructicn techniques.

A scheduls of implementaticn of all phases of the assessaent progran

Assessment plans shauld he available at scurce mmbers 1 and 2. Assessnent
plan cutlines should be Xept at the facility.

When performing the field evaluaticn, the enforcement official(s) will
attempt to £ill data gaps with ctservaticns.

D. Elements of 0ffice Evaluaticn of System Design

‘1.

The enforcement cfficial should review the cwner/cperator's charac—
terization of site hydrcgeolcegy and make a determination whether or
nct the cwner/cperator has collected encuch informaticn on which to
tase the desien of a monitoring program.

=3
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C.

d.

Boring and well logs.

Gectechnical lakoratory test results (e.g., permeability,
eochemi.cal composites).

Contractor cectechnical reports.
Results of gecphysical tests.

.
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e. Static water lewel data.
£. In situ permeability tests (horizontal)

g. In sitn permeability tests (vertical)

E. Conclusicns that shculd be reached fram the technical office evaluation

are:

1.

2.

10.

Is the site hydrogeological characterization adequately detailed
to identify preferential contaminant migration pathways?

Are the horizontal placement, screen lengths and depths of detectic
monitoring wells theoretically adecuate to immediately detect the
release of hazardais waste constituents fram the regulated unit,

and hazard constituents from regulated units subject to 270.14
(c){iv)?

Are the horizontal placament and screen lengths of assessmant
monitoring wells theoretically adequate to determine the rate

and extent of migraticn and chemical campesition of ary contaminant
plumes?

Can the detection monitoring system theoretically differsntiate
nearby SWMUJ releases fram requlated unit releases? *

Are the design and constructicn criteria for detesction ground—water
monitoring waells sufficient to provide long-term, unbiased sarples
of graind-water?

Are the design and construction criteria for assessment monizoring
wells theoretically adequate to characterize releases of hazardcus
waste constituents fram the regulated uniz(s), and hazardous
constituents in the case of a regulated unit subliect to 270.14

(e} (iv)?

Is the sampling and analysis plan theoretically adequate to provide
accurate and precise ground-water gquality data?

Are graund-water quality data presanted in a manner that permits
an assessment of their significance?

Is the statistical method used consistent with the reculatory
requirement?

Is the assessment plan or cutline theoretically adeguate to permit
determinaticn of the chemical conpesition, and rate and extent of

migration of a release fram the regulated unit(s), and to diZfer-

ertiate that cortaminaticn £ram any originating from Sis?

* Where it is not possible to differentiate i.e., where SWMIs and recu-

lated units are very clcse together, any releases would be addressed
under 263 assessment monitoring or an analocgens reguirements under a
3008(h) order.

-8~
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Section II. Field Evaluation and Verification Preparation

to performing the field evaluation carponent, it is necessary for

the evaluation team to complete a nurber of preliminary tasks. These tasks

include:

1.

3.

Develcoment of a site safety plan for the field evaluaticn.

Prior to arriving at the facility, the field evaluation team
persomnel shaild have determined the lewel of protecticn, deccntam—
ination procedures, and other safety precautions necessary.

All svaluation team personnel shauld have credentials or ident-
ification that describe their federal or state agency affiliation.

The folloving equipment is recommended to conduct the field
evaluation:

baind £field notebodk

camera

pocket calculator

watch with sweep second hand (or st watch)

conmpass

weighted tape measurs and water indicator {made of inert mmterial),
or electronic interface probe £o mepasurs static water levels and
total éepth of monitoring wells and detect immiscible layers,
deicnized water, hexane (or laboratory strength cleaner), and
sterile, dispcsalable paper taowels or quze for decontaminaticn of
tape measure Or prope.

sampling equipment, e.g9., bailer (made of inert macerial), mono-
filament line, oroperly cleaned.

all aporcoriate forms, e.g., chain-of-custcdy

safety equipmenc

o a 9 & o o

Detarmination of whether or nct sanples will be collected. After
the technical evaluation of the gramd~water monitoring system is
campleted, the utility of extensive sampling by the evaluating team
can te ascertained.

Sarmples shauld be taken when contamination is cbserved or suspected.
The team should develcp a project plan pricor to entry and may use
facility's sarpling equipment if it is found to be adequate.
Inspecticn persomnel shculd do aporopriate field amalyses (pH,
specific conductance, temperature) with their own portable field
equipment to verify results of facility determinaticns. The samples
will be analyzed to assess the cperaticn of the monitoring system
and analytical procedures utilized by the facility.
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Section IIT. Field Evaluation and Verification Activities

The following elements of the graund-water monitoring system desian should
be verified in the field:

location of regulated units

nurter and location of monitoring wells or clusters

spacing of monitoring wells or clusters

static water lewel measurements (where deemed necsssary)

well elevaticns, physical conditicon, labeling {where desmed necessary

The following elements of the ground-water moritoring system design and

cperation shauld be wverified and evaluated:
° determination of the presence, where apprcpriate, of light and dense

chase immiscible layers (where deemed necessary)
sample collecticn, preservaticn, and handling procedurss, implemen-
tation of the sampling and analysis plan
determination of total well depths
surficial well construction
general site conditicns
site sketch

-] Q Q a

The office evaluation camcnent identifies deficiencies in the desian of
gromd-water menltoring systems, either detecticn or assessment. The field
evaluaticn and verification camponent of a CME serves a dual purpose. It first
identifies discrepencies btetween system design as presented and constructed.
Seccndly, the field carponent of the CME is an evaluaticon of system cperaticn
and an coportunisty to collect data necessary to draw conclusicns abaut th
adequacy of the ground-water monitoring program (detecticn or assessment),
e.g., a reassessment of site hydrogeological characterization using dirsct
and/or indiract technigues. The following are key consideraticns in conducting
the field evaluation.

A. Number and Locaticn of Monitoring Wells

During the evaluation, the evaluation team should verify that the total
number of walls that are described in the assessment plan cutline or plan are
faumd in the field, and that all wells are adeguately maintained. Approximate
locaticns of each well shauld be field checked acminst those presented ca site
maps in the owner/cperator's Part B permit application.

To accarplish this, the distance between wells and cther features may be
accurataly measured using a surveyor's chain, while other measurements may be
aprroximated either bty pacing or visual inspecticn in the case of closely-spaced
wells., {(Note any scale on the owner/cperator's site mep, if applicable, and
measure using an engineer's scale).

-10-
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Facilities under detection monitering mist have a sufficient number of
wells to identify the presence of a release of contaminants from the hazardeous
waste menagerent area. Upgradient wells should be positicned so that they are
not affected by the facility's operaticns and provide badkground groundw-water
quality data. Areas of low or variable hydraulic gradient and/or upgradient
saurces of contamination are camon in parts of the country and can pose problers
in establishing the upgradient quality of ground-water. In thcse situations,
the amwhasis of the field work should be determining whether a release has
ccaurred. Downgradient wells nmust be located along the edge of the waste
management area so that the cwner/coerator can immediately detect leakage
(refer to THSD for detail). Other wells located within the facility bamdaries
shaald e identified on a facility map.

B. Assessment Monitoring

A fadlity in assessment monitoring will have additicmal well clusters
lecated downgradient from the waste unit or along contaminant migration pathways
that vary fran groaund-water flow direction to define the contaminant concentratic
and plure configuration. Each well cluster may have several wells, each scresned
at varicus intervals to provide the vertical extent of migratica.

The evaluaticn team should verify the locations and vertical sampling
imtervals of assessment wells or clusters. :

C. Static Water Level Elewvation -

The inspector shculd determine, for each well, the depth to standing water.
Maagurerents are taken from reference point on the well casing down to the
static water level. Measuremants must be accurate o + 0.01 foot., It is
recommended that levels be recorded using electronic samding devices of M-scope,
ctherwlise a stainless steel (or other inert material) measuring tape with a
walghtad end may be used. The tape is ccated Zor the last foot with a water
indicater and lowered imto the water a few tenths of a Zoct and the nearsst 0L
foot at the measuring poimt recorded. The depth to water is obtained by sukbtrac-
ting the wetted lencth fram the nearest foot reading at the measuring point.

Meagurements are generally recorded in hundredths of feet, To convert
ram inches to feet:

inches x 0.0833 = fest

shculd <he owner/coerator's Sampling and Analysis Plan, waste analysis or histor:
data indicate the presence of light or dense phase immiscible layers, an interZac
probe should be used to register the tcp of the arganic layer, and establish

the thidmess of the immiscible layer overlying the organic/water interface.
Dense chase immiscible layers can be measured by lowering the interface probe

+o the bottam of the well whera the probte registers the location of an organic/
water interfacse.

NOTE: Engineering chain tapes are usually gradnated to the nearest 0.01 foot
for the first foot only.

-11-
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D. Sample Collection
Sample collection shauld e divided into three phases:
1. Sampling of lidnt/dense phase immiscibles (where necessary),
2. Well evacuation, and
3. Sample withdrawal.

Depending cn the waste characteristics, the cwner/operator's Sampling and
Analysis Plan may not have provisions for sampling of light/dense phase immis-
cibles. Where light and/or dense phase immiscibles are present, the cwner/
cperator mist obtain discrete samples of them. The well shculd be designed to
capture light phase immiscibles "flcating" at specific screened intervals, and
to collect “"sinkers" within dense phase sampling cups at the bottam of the
well.

* Sampling of Licht Phase Immiscibles (May not be applicable to the
facility)

Sarpling for licht immiscible fractions must precede well evacuation. A
tottom Silling fluorocarbon resin or stainless steel 316, 304 or 2205 nailer
shculd te lowerad to the predetermined levels for collection. Care nust be taken
to avoid actions which may disturb the interface between the organic and aquecus
phases. Plastic sheets shculd be laid cut next to the well to protect from
surface contaminants when the bailer is being assembled.

° Sampling of Dense Phase Immiscibles (May not be applicable to
the facility)

Collec-icn of dense cvhase immiscibles shauld be done tefors well svacuation.
Either a clean positive gas displacement bladder purp or bottom filling Zluoro—
carbon resin or stainless steel 316, 304 or 2205 bailer is lowered gently to
collec= a discrete sample from the bottom dense phase sampling cup. Any motions
that agi-ate the standing water shauld be restricted. Pumping rates shauld e
kept to 100 ml/min or less to aveid turbulence.

* Well Evacuaticn
The owner/cperator must remove standing water from the well and £ilter
pack to obtain a representative formaticn sample. Inportant points o consider
during svacuaticn are:
1. All well evaciaticn materials entering the well shxuld be composed

of inert or refractory materials (i.e., fluorccarbon resins or
stainless steel 316, 304 or 2205).

-] 22—
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. Note the type of purging equipment used. Peristaltic punps, <as-—

1ift pumps, centrifugal pumps and venturi pumps may increase vola-
tilizaticn and cause hich pressure differentials that can result
in fluctuations in many analytical parameters, but are acceptable
for purging provided that sufficient time be allowed for water to
stabilize prior to sampling.

. Nondedicated sampling eguipment must be thorcuchly decentaminated,

cleaned, and rinsed between wells. This is especially important
where interface probes are used to detect viscous organics.

Sampling perscnnel shcould wear clean gloves during all purging and
sampling activities. .

Discharge rate should be accurately measured,
Low yielding wells should be evacuated to practical dryness (scme

water may remin belov the pump intake or from discharge lines
not equipped with check valves). -

. Hich yielding wells shauld have a minimum of three casing volumes

removed prior to sampling or that quantity sufficient to remowve
stagnant water fram the well and filter pack.

Wells should te protected from surface contaminants entering during
evacuation and sampling.

. The following table may be helpful in determining the volume of

water contained in a one-foot casing saction:

ID {inches) Gall Matric
Q.5 Q.01 37.8 ml
0.75 0.02 75.8 ml
1.00 0.04 15.5 cl
1.25 0.06 22.7 <l
1.50 0.09 34.09 cl
2.00 0.16 60.861 <l
3.00 ' 0.37 1.40 liter
4 0.65 2.46 liter
6 1.47 5.56 liter
8 2.61 9.89 liter
10 4.08 15.45 liter

10. All graund-water evacuated fram a well which is suspected of being
hazardaus should be properly menaged.

To obtain the total wlume of water contained in the well, simply multiply

ty the heicht (in feet) of the water column. It may ke necessary to verify the
diameter of the well casing.

-13-
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E. Sample Withdrawal

The inspector should lock for ary sampling technique that may result in
the procurament of a contaminated or otherwise altered sample. The following
points shculd be kept in mind during sampling:

1. Sampling devices shculd be composed of fluorocarbon resins or
stainless 304, 316 or 2205.

2. Where dedicated pumps are not used, pup equirment and probes
must be thoraughly cleaned betwesen wells. Equipment should first
be wiped to remove excess contaminants and to improve cleaning
efficiency. Subsequent cleaning procedures should entail:

When Incrganic Constituents are Suspected:

0.1N HCL or ENO3 rinse
Distilled or deicnized water rinse

When Crganic Constituents are Suspected:

Norphosphate detercent wash

Tap water rinse

Distilled water rinse

Acstone rinse

Hexane rinse

Adequate drying time .

3. Pumping rates should not exceed 100 ml/min when sampling for volatil
and pH. Higher pumping rates are acceptable for other carameters.

4. Pcsitive cas displacement bladder puros shauld ke crerated in a
continucus mRmner so that they do nct produce pulsating samples
that are aerated in the return tube or upon discharge.

5. Check valves shculd be designed and inspected to assure that fouling

problems do not reduce delivery capabilities or result in aeraticn
of the sample,

. 6. Sampling equirment {especially bailers) shauld never be dropped
into the well as this will cause degassing of the water ¢n igpact.

7. The kmiler's contents shauld be transferrsd to a suitable sample
container in a way that will minimize agitaticn and aeration. *

Filling the VOA containers fram the bottam of the bailer causes less
turtulence than pouring its contents from the top. It is recammended,

therefore, to £ill the containers from the bottom of the bailer whenever
pessible. -
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10.

11.

12.

F. In

9950.2
Samples should not be compcsited in one large container and
later transferred to others.

Clean sampling egquipment shauld not ke placed directly on the
gramd or other contaminated surfaces prior to insertion into wells.

Sarpling in low yielding wells shculd be performed as soon as there
is encugh water present tao collect the sanmple.

Volatile parameters shaild be collected first.

Probes used for in situ analyses sheould not be inserted imto
sarmple containers.

Situ or Field Analyses

Physa.czl ly and chemically labile parameters must be tested either in the
borehole using a probe (in situ) or immediately upon withdrawal using a field

test kit.

1.

Analyses must te performed toth after well evacuaticn and sample
collection.

. Field instruments should be calibrated according to mamiacturer's

specificaticns and bte consistent with SW-846 (Test Methods for
Evaluating Solid Waste-fhysical/Chemical Methods)

G. Sample Preservation and #andling

Samples must be contained and preserved by approved methcds Lo maincain
the integrity of the sample. Inproper preservaticn and handling mey alter
parameter levels in the sample. Key points to note during the inspecticon

includes:

L.

Procured samples shauld be transferred directly into the container
snecz.;.lcally orepared for that given parameter or set of campatible
parameters (e.g. » dissolved metals). Sarplas shculd not e oxosit
into a common container to be subsequently split in the laboratory.

. Samples should be collected in a manner that minimizes turbulence

and agitation.

Volatile Orcanics Analysis (VOA) vial should be poured so that it
overflows leaving no headspace or bubbles in the vial. Its cap shcu
be lined with a fluorocarbon resin.

. Samples for metals analysis can be collected in polyethylene contain

with polyprepylene caps, or in glass bottles with fluorccarbon resin
lined caps. ’
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5. Samples for organic analysis should te collected in glass bottles
with fluorocarbon resin.

H. Special Handling Considerations

® Crcanics

1. Sarples must not be filtered.

2. Samples must not ke transferred fran one container to another.

° Metals

1., Samples collected for metals analysis should be split into two
sarples. One portion filtered through a 0.45 u filter for dissolved
retals and the second porticn remaining unfiltered for total nmetals
analysis. Sanples should ke filtered as scon as possible to minimiz.
the impacts of il and Eh charces.

2. Both samples should be preserved with nitrie acid to pH <2.

The recammended procedures for sampling and preservaticn are presented in
Table 1,

I. Qualicy Assurance/Cuality Control

To ensure the reliability of field-generated data, the cwner/cperator's
Sarpiing and Analysis Plan shauld incorcorate the use of trip and eguipment
nlarks during sampling to verify that sample collection and handling processes
have not affacted the guality of the Zield samples. TField werificaticn of -
quality control procedures will include:

1. The use of trip and equipment blarks.

- Trip blarks: Used to determine 1f contamination was introduced
Iram the sample containers thraugh normal handling.

- Hguipment blanks: Used to determine if contamination may be a
result of imprcper cleaning.

2. Calibraticn of menitoring and sampling equipment.
3. Proper decontaminaticn and cleaning of nondedicated egquipment.
J. Chain-of-Qustody Procedures

Field werificaticn of the awner/crerator's chain-of-custody procedures
will contain the following slements:

1. Sample lakels for preper identificaticon.

~16-



' Recomnernded Max Lim AU LI LU

Parameter ContainerD Preservative Holding Time Analysis
Indicators of Ground-Water Contamination©
pH T,P,G Field determined None 25 mi
Specific conductance T,?P,G Field determined None 100 mi
ToC G. teflon-lined Cool 4°C, IK1 to
cap ph <2 28 days 4 x15ml
TOX G. amber, Teflon- Cool 4°C, add 1 ml
lined cap of 1.IM sodium sulfite 7 days 4 x15ml
Ground-Water Quality Characteristics
Chloride T, PG 4°C 28 days 50 ml
Iron T, P Field Acidified 6 months 200 ml
Manganese to pit <2 with N0y
Sodium
Phenols G 4°C/117S04 to pll <2 28 days 500 ml
Sulfate T,P,G Cool, 4°C 28 days 50 mi
EPA Interim Drinking Water Characteristics
Arsenic T,D Total Metals 6 months 1,000 ml
Barium Field acidified to
Cadmium pil <2 with 1),
Chraniun 6 months 1,000 ml
Lead Dissolved Metals
Mercury 1. Field filtration
Selenium (0.45 micron)
Silver Dark Bottle 2. Acidify to plt <2
o with HNO4
Fluoride T,P Field acidified to
pH <2 with HNOy 28 days 300 ml
Nitrate T.P,G 4°C/N,)S0,4 to pit <2 14 days 1,000 ml
2 T W B 4 7 Z 6



Recommended Maximin Required for

Parameter Container? Presetrvative tlolding Time hnalysis
Endrin T.G . Cool, 4°C 7 days 2,000
Lindane

Methoxychlor

Toxaphene

2,4,D

2,4,5 TP Silvex

Radium P,G o Field acidified to 6 months 1 gallon
Gross Alpha P <2 with 1NOg

Gross Beta

Coli form bacteria PP, G (sterilized) Cool, 4°C 6 hours 200 ml

Other Ground-Water Characteristics of Interest

Cyanide DG Cool, 4°C, NaOH to 14 days 500 ml
ptt >12

0Oil and Grease G only Cool, 4°C 5504 to . 28 days 100 ml
pli <2

Semivolatile, T,G Cool, 4°C © 14 days 60 ml

neonvolatile organics

Volatiles G, T-lined Cool, 4°C 14 days 60 ml

Apeferences: Test Methods for Evaluating Solid Waste ~ Iysical/Chemical Methods, SW-846
(2nd edition, 1982}).
Methods for Chemical Analysis of Water and Wastes, H’I\-G()O/d 79-020
Standard Methods for the Examination of Water and Wastewater, 16th edition (1985).

ontainer Types:

Plastic (polyethylene)
Glass

Teflon

Folypropylene

Blsv 2o B =)
[ I R

P

Cpased on the requirements for detection nonitoring (§265.93), the owner/operator nust collect
a saf ~Tient volume of ground-water to allow for the ana’ =is of four separate replicates.

SR S N T O AN R B O
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2. Sample seals to ensure integrity of the collected sanples until
they are recpened.

3. Field logbock to record graund-water monltoring program information.

4. Chain—of-custody record to tradk sample possession.

K. Sample labkels

Tdeally, sample labels shculd contain the following information:
1. Sample identification mumber (mandatory ).
2., Name of collector.
3. Cate and time of collection.
4, Monitoring well.
S. Paramster(s) requested.
L. Sanple Seals

Seals may be important in the event that samples leave the cwner/’
cperator's immediate control throuch shipment to laboratory. Seals =
whus provide assurance that samples have not teen disturbed or campered
with.

M. Field Logbock

An cwner/cperator or the individual designated to perform ground—
water monitoring cperaticns should keep an up-to-date field loghock which
doauments the follcowing: ' ‘

1. Identification of well

2. Well depth

3. Static water level depth and measuremsnt technique

4. Presence of immiscible layers and detection method

5. Well yield - hich or low

6. Collecticn mathcd for immiscible layers and sample identificaticn
marars

7. Well evaciation procsdure/equimment

8. Sample withdrawal procedurs/equipment

9. Date and time of collection

=19—-
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10. Well sampling sequence

11l. Types of sample containers used and sanple identification
muneers

12. Preservative(s) used

13. Paramsters recquested for analysis

14. Field analysis data and method(s)

15. Sample distribution and transporter

16. Field cobservaticns on sampling event

17. Nane of collector

N. Chain-of-Custody Record

To establish the doamentation necessary to trace sanple possession
from time of collection, a chain-of-~custody record shaudld be filled cut
and accamarny every sample. The record should contain the following type
of informmtion:

. Sample mumber

. Signature of collector

Cate and time of collecticn

. Sample type (e.g., gramnd-water, irmmiscible layer)
Identification of well

. Number of containers

. Parameters reguested for analysis

Sicnacture of person(s) involved in the chain of possession
Inclusive date of cossession

SO R W e

Ww D

0. Total Well Depth

During well evacuation and/or purging, the total well depth shcould
be verified for each well in the monitoring system. It is recammended
that the use of scunding devices or weichted stainless steel measuring
tape be used in the event the well cannot ke punmped or bailed to dryness.
Measuraments are taken frcom the tcp of the well casing and should te
accurate to + 0.0l foot.

P. Surficial Well Inspection
Visual inspecticn of surficial well constructicn and conditicn will

aid in determining the adequacy of the cwner/cperator groamd-water
monitoring system design. Important censideraticns include:

=20~
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6.

Wells adequately marintained (not overgrown by vegetation or
impaired ty neglect or misuse), and prcperly labeled

Wells protected and secured with steel protective cap and lock

Wells saaled properly at surface to prevent surface contaminants
from entering the well

Casing material
Top of casing elevation

Turbidity of collected samples

Q. Field Cbservaticns

While in the field it is important to record as many observations as
possible. Site characteristics should include:

Topographic relief - Lay of the land, slcpes etc.

Water Bodies - Direction and distance to streams, rivers, pands,
lakes, estuaries, ocean, etc.

Surface Features - Soil tyve, rock cutcrcps, leachate surface.
seeps, dominant vegetation types, i applicable. :

Man-Made Features (particularly ones affecting hydrogeoclogy) -
Nearty industrial wells, drainage ditches, undergrcund conduit
and drains, impoundments, also note area water supply scurces.

R, Site Sketch

A map of the site shculd be available to the inspector fram the Part B
permit application materials. If a copy of the site map is not available
at the time of the field inspecticn, the inspector shauld sketch the
facility. The sketch should include:

1.

2.

3.

Location of ragulated units
Locaticn of wells

Locaticon of major baildings and important surface featurss
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4. Drainage pattem and ground-water flow direction
5. Locaticn of drains and seepage areas

6. North arrcow and rough scale

Section IV. Sanpling and Analysis

When the cwner/cperator’s ground-water menitoring system design has
been determined to be satisfactory, subsequent CMEs focus on system
cperation and, therefore, may involve sampling and analysis of ground-
water samples collected at the facility. If the owner/cperator sample
preparation procedures are deemed inconsistent with EPA-approved methods,
the inspector shauld request that the owner/cperator sample according to
recommended procedures described in Section 3.2.3 in addition to the
methods employed by the cwner/cperator, with the sample results analyzed
and compared. Additionally, the inspector should send a Giplicate (split)
samle, collected and prepared using EPA-approved methods, to the anforce-
ment authority's lakboratory for analysis.

Secticn V. Conclusions and Recammendaticns
Has the owner/cperator adequately charactarized site hydrocgeology?
Is the detection ronitoring system adeqguately desianed and constructed
to immediately detect any contaminant release from the regulated unit(s)
and & Zferentiate where pcssible, such raleases fram nearby SwMJ releases?

Ara the procedures used to make a first detarmination of contamination
adequate?

Is the cperaticn of the graund-water monitoring system adeguate to permdt
immediate detecticn of a release of contaminants from hazardous waste

TR nacemet areas?

Do the assessvent monitoring wells, given site hydrogeolegic conditicns,
define the extent and concentration of contaminaticn in the horizental
and vertical planes?

Are the assessment monitoring wells adequately desicned and constructed?
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Are the sampling and analysis procedures adequate to provide representative
samples of graund-water in the ugpenmst aquifer?

Do the procedures used for evaluation of assessment monitoring data
result in determinations of the rate of migraticn, extent of migraticn,
~and hazardcus waste ccnstituent composition of the contaminant plume?

Are the data collected at sufficient duraticn and freguency to adegquataly
determine the rate of migration?

Is the schedile of inplementaticn adequata?
Is the cwner/cperator's assessment monitoring plan adequate?

1f the owner/cperator had to implement his assesswent menitoring plan,
was it implemented satisfactorily?

Based cn the results of the evaluaticn, deficiencies in network desicn,
informaticn geps, and cperaticnal inadequacies can be clearly identified and
listed. In order to assist the variaus enforcement authorities involved in
bringing the facility into compliance, the deficiencies may be categorized into
major or rinor areas of noncamliance. Major deficiencies would inwolve short-
comings in network desiqn or gress inadequacies in sampling and/or analysis
that would sericusly impair datection or assessment monitoring functicns.

Minor deficiencies, though inportant, may not necessitate case develcooment, Dut
rather issuance of deficiency notices to bring abcut desired changes. Based on
cnclusions cained from the CME, the evaluation team members snculd clearly
define the recamendaticns. These recamendations will thus provide appropriats
guidance toward cbtaining more informetion that may be required for administrati
or judicial acticn.
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APPENDIX A

CCMPREHENSIVE GRCUND~-WATER MONITORING EVALUATICN WORKSHEET

The following worksheets have bteen designed to assist the enforcement
of ficer/technical reviewer in evaluating the graund-«ater monitoring system an
owrner/cperator uses to collect and analyze samples of ground water. The foous
of the worksheets is technical adequacy as it relates to obtaining and analyzin
represantative samples of gramd water. The basis of the worksheets is the
final RCRA CGround Water Monitoring Technical Enforcement Guidance Document
which describes in detail the aspects of gramd-weter monitoring which EPA
deems essential to meet the geoals of RCRA.

Appendix A is not a regulatory checklist. Specific technical deficiencies
in the monitoring system can, however, be related to the reculations as illustr:
in Figure 4.3 taken from the RCRA Gramd-water Monitoring Compliance Order Guide
(COG) (included at the end of the appendix). The enforcement officer, in
develcping an enforcament order, shculd relate the technical assessment from
the worksheets to the regulaticns using figure 4.3 fzam the CCC as a quide.

I. Office Evaluation - Technical Evaluaticn of the Desian of the Ground-—
watar Menitoring System

A. Review of ralevant docurents:

1. what doquments were obtained prior to conducting the inspection:

a. RCRA Part A permit application? (v/N)
b. RCRA Part B permit application? - /Ny
¢. Correspondence between the cwner/cperator and

aporopriate agencies or citizen's graups? (¥/N)
d. Previcusly conducted facility inspection reports? {(v/w)
e. Facility's contractor recorts? (y/Ny
£. Regional hydrogeologic, geolegic, or soil rsporms?  (¥/N) _
g. The facility's Sampling and Analysis Plan? (/™) _
h. Gramd-water Assesgsment Program Cutline (or Plan,

if the facility is in assessment monitoring)? (v/N)

i. Other (specify)

B. Evaluaticon of the Cwner/Operator's Bydrogeologic Assessment:

* 1. Did the owner/cperator use the following direct techniques in the
hydrooeologic assesament:

a. Logs of the soil borings/rock corings (documented
Lty a professicnal geologist, soil scientist, or

gectechnical erxrineer)? (¥/N)
b. Materials tests (e.qg., grain size analyses,

standard penetraticn tests, etc.)? (x/m)y
c. Plegameter installaticon for water level measurs—

ments at different depths? (/)
d. Slug tests? {¥/N)
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e. Punp tests?

f. Geochemical analyses of soil samples?
g. Other {specify) (e.q., hydrocchemical diagrams

and wash analysis)

to supplement direct techniques data:

a. Gephysical well lom?
b. Tracer studies?

c. Resistivity and/or electrcma

d. Seismic Survey?

gnetic condactanca?

e. Hydraulic conductivicy measurements of cores?

E. Asrial photegraphy?

g. Graund penetrating radar?

h., Other (specify)

Did the cwner/cperator document and present the raw data from

the site hydrcceologic assessment?

. Did the owner/cperator docurent methods (criteria)

used to correlate and analyze the informatioa?

a.
b. Geolodic cress secticns
c. Geologic and scil maps?
d. Scring/coring legs?

. Did the owner/coerator crepare

?

the following:

Narrative descripticn of geology?

e. Structure contaur naps of the differing water
tearing zones and confining layer?

£. Narrative descripticn and calaulation of graound-

watesr flcows?

g. Water table/potenticmetric map?
h. Hydrologic cress secticens?

Did the cwner/cperator cctain a regicnal map of
the area and delineate the facility?

If yes, deoes this map illustrate:

a. Surficial geology featuras?
b. Streams, rivers, lakaes, or wetlands near the

facility?

c. Discharging or recharging wells near the facility?

~25-

(Y/N)

(Y/N)

. Did the cwner/cperator use the following indirect techniques

(¥/N)
(Y/N)
(¥/N)
(Y/N)
(¥/N)
(Y/N)
(Y/N)

(¢/¥)

(¥/n)

(¥/™)
{(¥/N)
(v/¥)
(/)
(Y/N)
(Y/™)

(¥/N)
(¢/N)

{(¥/N)

(¥/N)

{¥/N)
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7. Did the cwner/operator cbtain a regicnal hydro—
geclogic map?

If yes, does this hydrogeocloaic map indicate:

a.

Major areas of recharge/discharge?

b. Regicnal graund-watsr flow direction?
c. Fotenticmetric contours which are consistent

with ctserved water level elevations?

8. Did the ocwner/cperator prepare a facility site mmp?

If yes, does the site map show:

=

D.
c.

d.

Regulated units of the facility (e.g., landfill
areas, impcundments)?
Ary seeps, springs, streams, ronds, or wetlands?
Locaticn of monitoring wells, soil borings, or
teat pits?
tiow mery regulatad units deces the facility have?
If more than cre regulated unit then,
O Does the waste management area encampass all
requlated wmits?
Cr
0 I3 a waste management area dalineated for each
requlated unit?

C. Characterization of Subsurface Geology of Site

1. Soil woring/test pit program:

=

were the soil borincs/test pits performed under
the superviaicn of a qualified professicnal?
Did the cwner/cperatsor provide documentation
for selecting the spacing for borings? :
Were the borings drilled to the depth of the
first cenfining unit btelow the urvermcst zone
of saturaticn or ten feet into bedrodk?
Indicate the methed{s) of drilling:

o Auger {(hollcow or solid stem)

O Mxi rotary

© Ravarse rotary

o Gable tocol

o Jetting

o Cther (specify) —
Wers contincus sample corings taken?

1]
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{¥/n)

(Y/N)
(/)

(Y/N)

{(¥/3)

(Y/N)
(¥/N)

{(¥/x)

N

(¥/N)

(¢/x)

(/)
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f. How were the samples obtained (checked method(s])
0 Split spoon

o Shelby tube, or similar
o Rodk ceoring

Q
Q

Ditch sampling
Other {explain)

|1

g. Were the contimucus sample corings logged by a
qualified professicnal in geology?

Does the field boring log include the following
information:

000000

00

Q
Q
Q

Hole name/number?

Cate started and finished?

Driller's name?

Hole location (i.e., map and elevation)?
Drill rig type and bit/auger size?

Gress petrography (e.g., rock type) of

eadh geologic uni®?

CGress mineralogy of each geolegic undt?

Gress structural interpretatica of esach
geologic unit and structural features

(e.g., fracturss, gouge material, soluticn
channels, buried streams or valleys, identifi-
caticn of depcsiticnal material}?

Cevelcpment of soil zones and vertical extent
ard descripticn of soil type?

Cepth of water bvearing unit(s) and vertical
extent ¢f each?

Depth and reason for terminaticn of borehole?
Depth and lcecaticn of any contaminant enccuntersd
in torehcle?

Sarple locaticn/number?

Percent sample racovery?

Narrative descripticns of:

-~ Geologic cksarvaticons?

— Drilling observaticns?

Were the following analytical tests performed
on the coore samples:

<

Q

Mineraleay (e.g., microscopic tests and x-ray

diffraction)?

Petrographic analysis:

- degree of crystallinity and cementaticn of
matrix?

- degree of sorting, size fraction (i.e.,
sieving), textural variaticns?

—-27—

(Y/N)

(Y/N}
(¥/N)
(¥/N)
{(Y/N)
{Y/N)

(¥/N)
{¥/™)

{z/N)
{¥/N)

(¢/N)
(/M)

(¥/N)
(/M)
(Y/N)

(v/n)
(¥/m)

(/™)

(¢/N)

(¥/N)
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- rock type(s)?

- SOil type?

- approxdmate ulk geochemdstry?

- existence of microstructurss that may effect
or indicate fluid flow?

Falling head tests?
Static head tests?
Settling measurements?
Centrifuge tests?

o Colum drawings?

Oo0oo0oO0

Verification of subsurface geclogical data

1. Has the owner/cperator used indirect gecphysical methods

to supplement geological conditicns between borshole
locations?

2. Co the mrber of borings and analytical data indicate
that the confining layer displays a low encugh
permeability to impede the migraticn of contaminants to
any stratigraphically lower water-bearing units?

3. Is the confining layer laterally coatinucus across
the entire sita?

4. Did the cwner/cperator consider the chamcal
compatibility of the site-specific waste types and
the geolcgic materials of the confining layer?

5. Did the geclogic assessment address or provide
means for resclution of any informatica cps of
ceclogic data?

6. Lo the laboratory data corrcoorate the field
data for petrocgrapny?

7. Co the laborateory data corrotorate the Field
cata for mineralogy and subsurface gecchemistry?

Presentaticn of geclegic data

1. bid the cwner/cperator present geclogic cross
sections of the site?
2. Do cross secticns:
a. identify the tyres and characteristics of
the ceoclogic materials present?
b. define the contact zones hetween diffarent
geclogic materials?
<C. note the zones of nigh permeability or
fracture?
d. give detailed borehole information including:
o lecation of borehole?
o depth of terminaticn?
0 lecaticon of screen (if applicable)}?
o cepth of zone(s) of saturaticn?
o tack£fill procedure?

~28-

(Y/N)

(y/§y ——

(v/N)
(Y/N)
(y/N)
{(¥/N)
(v/N)

(Y/N)
(¥/N)

(¢/N)

(v/N)
{v/N)

(Y/¥)

(Y/N)

{Y/N)

(¥/N)
{(/n)
(¢/M)
(¥/N)
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" 3. Did the owner/cperator provide a topograghic mep
which was constructed ty a licensed surveyor?
4., Dees the tcpograpnic mep provide:

a.
b.

C.
d.
e.
£.
g.
h.

contcurs at a maximum interval of two-feet?
locations and illustrations of man-made
features (e.g., parking lots, factory
tuildings, drainage ditches, storm drains,
pipelines, etc.)?

descriptions of nearby water bodies?
descriptions of off-site wells?

site bondaries?

individual RCRA units?

delineaticn of the waste mRnagement area(s)?
well and boring locatiens?

5. Did the owner/cperator provide an aerial ghoto—
graph depicting the site and adjacent off-site
features?

6. Does the photograph clearly show surface water
bedies, adjacent municipalities, and residences
and are these clearly labelled?

Identification of CGramd—-wWater Flowpaths

1. Gromd—=wvater flow direction

a.

Was the well casing heignt measured by a licensed

survayor to the nearest 0.0l fest?

Were the wall watsr level measurements taken

within a 24 hour pericd?

Were the well water level measurements taken

te the nearsst 0.0l Zeet?

Wers the well water lewels allowed = stabilize

after construction and develcmment for a wminimm

of 24 hours pricr tc measurements?

Was the water level informmtion cbtained fram

(chedk appropriate e):

o rultiple piezometers placed in single borehole?

o vertically nestesd piezameters in clcsely spaced
separate boreholes?

o menitoring wells

{(Y/N)

(¥/N)

(v/N)
(Y/N)
(¥/N)
(¥/N)
(Y/N)
{Y/N)
(Y/N)

{(Y/N)

{Y/N}

|

|

T
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. Did the cwner/cperator provide constructicn

details for the piezometers?

. How were the static water lewels measured

(check method{s).

0 Electric water scunder
o Wetted tape

o Air line

o Cther (explain)

i

Was the well water lewel measured in wells with

equivalent screened intervals at an equivalent

depth btelcow the saturated zone?

Has the awner/cperator provided a site water table

(potenticmetric) contour rep? If yes,

¢ Do the potentiametric contaurs appear logical
and accurate btased on tcpograpny and presented
data? (Consult water lewel data)

o Are gramd-water flow=lines indicated?

o Are static water levels showm?

o Can hydraulic gradients te estimated?

Did the cwner/operator develcp nydrolodic

cross secticas of the vertical flow component

acress the site using measurements from all wells?

Co the owner/cperator's flow nets include:

plezcmeter locations?

depth of screening?

width of screening?

measurements of water lewvels from all wells

and piezomsters?

0000

Seascnal and temporal fluctuaticns in gramd-water lewel

Do fluctuaticns in static water lewvels ocour?
o If yes, ara the fluctuatricons caused by any of
the following:

== Of fegite well puming

— Tidal processes or other intermittent natural

variaticns (e.g., river stage, etc.)

-— On—-site well punping
-— Qff-site, on=site constructicn or changing

land use patterns

-— Deep well injecticn
- Saascrnal variations
—— Cther (specify)

-30-

e/my

(/M)

(Y/w)
{(Y/™)
(v/™0)
(v/N)

(/)
(¢/N)
(Y/N)
(/™)

(Y/™)

{¢/™)

(¥/¥)

(¥/N)
(¥/N)

(¢/N)
(¥/N)
(/%)

T |
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Has the cwner/operator doamented scurces and
pattarns that contritute to or affect the graund-
water patterns below the waste mmnagement?

Do water level fluctuations alter the general
graind-water gradients and flow directions?

Based on water level data, do any head differ-
entials cccur that may indicate a vertical flow
corponent in the saturated zone?

. Did the cwner/operator implement means for

@uging long term effects cn water movement that
may result from on—site or off-site constructicn
or changes in land-use patterns?

Hydraulic conductivity

A

How were hydraulic conductivities of the subsurface

raterials determined?

o Single—well tests (slug tests)?

o Multiple—=well tests {purmp tests)

o Other (specify)

If sirgle-well tasts were conducted, was it dene

o Adding or ramving a ¥xnown wolume of water,

or
o Pressurizing well casing
If single well tests were conducted in a hichly
perreaple formmeticn, were pressura transducers
and high—speed recording egquipment used to recard
the rapidly changing water levels?

. Since single well tests cnly measure hydraulic

conductivity in a limited arsa, were encugh tests
run ko ensura a representative measure of conduc—
tivity in each hydrogeclcgic uniz?

Is the owner/cperator's slug test data (if
applicable} consistent with axisting geolcgic
information (e.g., ooring logs)?

Were other hydraulic conductivity properties
determined? '

If ves, provide any of the following data, if
available:

¢ Transmissivity
¢ Storace coefficient
o Leakage

o Permeability
o Forcsity

o Scecific capacity
o Cther (speciiy)

111
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(¥/N)

(x/)

(v/¥)

(/N

{(Y/3)

(¥/3)
(Y/N)

||




7 3

Kf

%

79

9 2

99580.2

4. Identification of the uppermost aguifer

a. Has the extent of the uppermast saturated zone

(axquifer) in the facility area been defined? If yes, {(y/N)
© Are soil boring/test pit locs included? te/ny T
o Are oeologic cross—sections included? (¢/N)

b. Is there evidence of confining (cametent,
unfractured, continucus, and low permeability)
layers beneath the site? (¥/N)
o If yes, hovw was contimiity deronstrated?

c. What is hydraulic conductivity of the confining unit
{if present}? CM/Sec
How was it determined? -
d. Dces potential for cother hydraulic cammunicaticn exist
(e.g., lateral incontinmuity between geologic units,
facies changes, fracture zones, <ross cutting
structures, or ciamical corrcsicn/alteratiom of
oeologic units by leachage? (v/n)
If yves or no what is the raticnale?

Office Evaluaticn of the Facility's Ground-Water Menitoring Systam

Monitoring Well Design and Constructicn:
Thesa guesticons should be answered for each different well design
present at the faciliiy.

1. Drilling Methods

a., what drilling methed was used Sor the well?

Hollow—stam aucer

Solid-stam auger

Md rotary

Air rotary

Reverse rotary

Cable tool

Jetring

Alr drill with casing hammer
o Other (specify)

b. Were amy cutting fluids (including water) or additives used
during drilling? (¢v/w)
if ves, specify -
Type of drilling fluid
Scurce of watar used
Foam
folymers
Other

T

C000000CO

~32-
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¢. Was the cutting £luid, or additive, identified?
d. Was the drilling equimment steam—cleaned prior to

drilling the well?
Other methods

e. Was camressed alr used during drilling?

o If yes, was the air filtered to remve oil?
£. Did the owner/cperator document prccedure for

establishing the potenticmetric surface?

o If yes, how was the lccation established?

g. Formaticn samples

o Were formaticn samples collected initially during

drilling?

Q Were any cores taken contimecous?

If not, at what interval were samples taken?

o How wera the samples obtained?

- Split spoen
- Shelby tube
- Core drill
- Other (specify)

/¥y
(¥/N)
(Y/N)
{(¥/N)
{(v/m)

|

(v/w)
(e/N) ___

o Identify if any ghysical and/or chemical =ests wera -

performed cn the formation samples (specify)

Monitoring Well Construction Materials

a. Identify construction materials (by number) and diametsrs

(ID/OD)

o Primary Casing

o Secondary or cutside casing

{double construction)
O Screen

Material

b. How are the sections of casing and screen connected?

© Pipe sections threaded

o Cauplings (friction) with adhesive or solvent

o Cauplings (fricticn) with retainer screws

Dlareter

{ID/0OD)

o Cther (specify)

-33-
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c. Were the meterials steam—cleaned prior to (Y/N)
installation?
If no, how were the materials cleaned?

3. Well Intake Desicn and Well Develcpment

a. Was a well intake screen installed? {(¥/n)
o What is the length of the screen for the well?
o Is the screen memufactured? (v/N)
b. Was a filter pack installed? (v/a)

o What kind of filter pack was employed?

o Is the filter pack camatible with formaticn
materials? . (¢/N)
How was the filter padk installed?

o
© What are the dimensions of the filter pack?
© Has a turbidity measuremwent of the well water ever

been made? (v/N)

o Have the filter pack and scrzen teen designed for -
the in situ materials? (¢/N)

¢. Well develcoment -

Was the well develcped? (v/w9)

o Wnat technique was used for well develcpment? -
- Surge blodk
- Bailer

Alr surging
~ Water pumping
Cther {speciiy)

il

4, Annmular Space Seals

a. What is the anmilar space in the saturated zone dirsctly above
*he filter gack filled with? 7
- Scdium tentcnite {specify type and arit)

- Cement (speciiy neat or ccacrete)
- Other (specify)
o Was the seal installed oy?
- Dropping material down the hole and tamping
- Drooping material down the inside of
hollo~—-stem auger
- Tramne pige methced
- Other (specify)
b. Was a different seal used in the unsaturated zone? e/
If yes,
o Was this seal made with?
- Scdium bentonite (specify type and grit)

- Cement (specify neat or concrete)
- Other (specify)

~34—
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o Was this seal installed x?

- Drooping material down the hole and tamping

- Dropping material down the inside of hollow

stem avger
- Other (specify)

<. Is the upper portion of the borehole sealed with a
concrete cap to prevent infiltration from the surfacse? (Y/N)
d. Is the well fitted with an above—graund protective

device and bumper quards? (y/N)
e. Has the protective cover been installed with locdks *=o
prevent tanpering (¥/n)

Evaluation of the Facility's Detection Monitoring Program

1.

Placement of Downgradient Detection Monitoring Wells

a. Are the gramd-=water monitoring wells or clusters
lecated immediately adjacent to the waste mmnagewent
area? (Y/x)
b. Hov far apart are the detection monitoring wells? T

c. Does the cwner/operator provide a rationale for the

location of each monitoring well or cluster? {¥/N) ..
d. Has the owner/operator identified the well screen
lengths of each monitoring well or clusters? (/™)

e. UDoes the awner/cperator provide an explanation Zor

the well screen lengths of each monitoring welil or

cluster? {v/™)
Co the actual lccations of mnitoring wells or

clusters correspond to these identified by the
cwner/coerator? (Y/N)

[k!]

Placement. of Upgradient Monitoring Wells

a. Has the awner/cperator documented the location of

each upgradient monitoring well or cluster? (¥/N)
b. Does the owner/cperator provide an axplanaticn for

the loccaticn(s) of the upgradient monitoring wells? (¥/4)
<. What length screen has the owner/crerator employed in

the tadkground monitoring well(s)?

d. Doces the cwner/cperator provide an explanaticn for
the screen length(s) chosen? (o/Ny
e, [Coes the actual locaticn of each backgroamd monitorin
well or cluster correspond to that identified v the
cwner/cperator? v/

=35~
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Office Evaluation of the Facility's Assessment Monitoring Pregram

L.

Coes the assesswent plan specify:

a. The nmmber, locaticn, and depth of wells?

b. The raticnale for their placement and identify the
basis that will be used to select subsequent samplin
locations and depths in later assessment phases?

Does the list of monitoring parameters include all

hazardcus waste constituents from the facility?

a. Does the water quality parsmeter list include other
igportant indicators not classified as hazardous
waste constituents?

b. Does the owner/cperatar provide documentation for
the listed wastes which are not inciuded?

Dces the cwner/cperator's assessment plan specify the

proceduras to be used to determine the rate of con-

stituent migration in the graund-water?

Has the awner/cperator specified a schedule of inmple-

mentation in the assessment plan?

Have the assessment menitoring objectives been clearly

defined in the assessment plan?

a. Does the plan include analysis and/or re—evaluation
to determine if significant contamination has occcurTad
in any of the detecticn ronitoring wellsg?

b. Does the plan provide for a conprehensive program of
investication to fully characterize the rate and
axtant of contaminant migration from the facility?

c. Does the plan call for determining the concentraticns
of hazardcus wastes and hazardous weste constituents
in the ground water?

d. Cces the plan employ a quarterly mecnitoring program?

Does the assessment plan identify the investicatory

methods that will be used in the assessment gphase?

a. Is the rocle of each methed in the evaluaticn fully
descrired?

b. Does the plan provide sufficient descripticns of the
diract methods to be used?

c. Does the plan provide sufficient descriptions of the
indirect methods to be used?

d. Will the method contrilute to the further characteri-~
zaticn of the contaminant movement?

Are the investicatory techniques utilized in the assess-

ment program based cn direct methods?

a. Does the assessrent approach incorporate indirect
metheds to further support direct methods?

b. Will the planmned methcds called for in the assessment
approach ultimmtely meet performence standards for
assessment monitoring?

=36=

(Y/N)

{Y/N)
(v/N)

(Y/N)

(Y/N)

(¥/N)
(Y/N)
{(/N)
(y/)
(v/n)
(Z/¥)
(¥/8)
{(v/™)
(/)
(¥/n)
(¥/N)
(/N
(¢/N)

(v/N)

(/™)
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Are the procedures well defined?

Dces the approach provide for monitoring wells
similar in desicn and constructicn as the detection
monitoring wells?

Dces the approach amplcy taking samples during drill-
ing or collecting core samples for further analysis?

Are the indirect methods to ke used hased on reliable
and accepted gecphysical techniques?

A

Are they capable of detecting subsurface changes
resulting from contaminant migration at the site?
Is the measurement at an apprcpriate level of
sensitivity to detect graund-water quality changes
at the site?

Is the method appropriate considering the nature
of the subsurface mrterials?

Does the approach consider the limitaticns of
these methods? '

. Will the extent of contamdnation and constituent

concentration be tased on direct methods and samd
endineering judgrent? (Using indirect methcds to
further substantiate the findings)

Does the assessment approach incorporate any mathe—
matical modeling to predict contaminant novemsant?

a.
L.

c
4.

Will site specific measuremsnts be utilized to
accwately portray the subsurface?
Will the derived data ke reliable?

. Have the assumptions been identified?

Have the physical and chemical preperties of the
site-specific wastes and hazardous waste constituents
been identified?

J. Conclusions

1.

Subsurface geology

=S

b.

Has sufficient data been collected to adequately
define petrocgraphy and petrcgraphic variation?
Has the subsurface cecchemistry been adequately
defined?

Was the boring/coring program adequate to define
subsurface geclcgic variation?

Was the awner/cperator's narrative descripticn
camlete and acawxate in its interpretation

of the data?

Dees' the geologic assessment address or provide
means to resolve any information aps?

~37-
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(¥/N)
¥/
(/)

(¥/N)

(Y/N)
(¥/N)

(¥/N)

{/™)
(/m0)

(¢/N)

(e/™)

(¢/N)
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Graind-water flowpaths

a. Did the cwner/operator adequately establish the hori-
zental and vertical components of gramd-water flow?

b. Were appropriate methods used to establish grounds-
water flowpaths?

¢. Did the owner/cperator provide accurate doamenta—
tion?

d. Are the potenticmetric surface measuraments valid?

e. Did the cwner/crerator adequately consider the
seasonal and temcoral effects on the grownd-water?

f. were sufficient hydraulic conductivity tests
perfomed to doaument lateral and vertical variatien
in hydraulic conductivity in the entire hydreceolodic
subsurface belcw the sita?

Ucpermcst aquifer

a. Did the cwner/cperator adequately define the upper-
mest acquifan?

Monitoring Well Constructicn and Design

a. Do the desigqn and constructicn of the cwner/cperatcr's
groind-water monitoring wells permit depth discrete
grond-watar sanples to te taken?

b. Are the samples reprasentative of graund-water
quality?

c. Are the graund-water monitoring wells structurally
staple?

d. Coes the gramd-water monitoring well's design and
construckion germit an accurate assessment of aquifer
characteristics?

Cetection Monitoring

a. Downgradient Wells

Do the lecaticn, and screen lengths of the gramd-water
menitoring wells or clusters in the detection menitoring
system allcw the immediate detecticn of a release of
hazardous waste or constituents fran the hazardous waste
ranagement area to the uppernmst agquifer?

b. Upgradient Wells

Po the lecation and screen lengths of the upgradient
(packgramnd) groamd-water monitoring wells ensurs the
capability of collecting graund-water samples repre—
sentative of urgradient (hackgramd) gramnd-satsr
gquality including any ambient hetercgencus chemical
characteristicg?

w38

(Y/N)
{(¥/N)

(Y/N)
(Y/N)

(Z/x)

(x/N)

(¥/w)

(/)

(Y/N)
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6. ZAssessment Monitoring

- A

b.

Has the cwner/operator adequately characterized site
hydregeology to determine contaminant migration?

Is the &tection monitoring system adeguately designed

and constructed to immediately detect any contaminant
release?

. Are the procedurss used to make a first determinaticn

of contaminaticn adeguate?

. Is the assessment plan adequate to detact, charac-

terize, and tradk contaminant migraticon?

Will the assessment monitoring wells, given site
hydrogeologic conditions, define the extent and
concentration of contamination in the horizontal and
vertical planes?

. Are the assessment monitoring wells adecuately

designed and constructed?

Are the sampling and analysis procedures adequate
to provide true measures of contaminaticn?

Do the procedures used for evaluation of assessment
monitoring data result in determinations of the rate
of migration, extent of migration, and hazardaus
constituent camposition of the contaminant plume?
ars the data collected at sufficient frequency and
duraticn to adequately determine the rate of
migration?

Is the schecdule of inplementation adequate?

. Is the owner/ccerator's assassment monitoring plan

adequate?

o If the owner/cperator had to implement his
assessment monitoring plan, was it implemented
satisfactorily?

II. Field Evaluaticon

A. Gramnd—water monitoring system:
Are the mmiers, depths, and lecations of monitoring
wells in agreement with these reported in the facility's
renitoring plan? (See Section 3.2.3 )

3. Monitoring well construction:
1. Identify constructicn material

al

Material Diameter

Primary Casing

b. Secondary or

cutside casing

(Y/N)

(Y/™)
{(v/N)
(/W)

(¢/N)

(7/w)

(¥/N)

(/™)
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2. Is the upper portion of the torshole sealed with con-
crete to prevent infiltraticon fram the surface?

3. Is the well fitted with an above-gramd protective
device?

4. Is the protective cover fitted with lodks to
prevent tampering?

If a facility utilizes more than a single well design,
answer the above questions for each well design.

ITI. Review of Sample Collection Procedures

A, Measurarent of well depths elevation:
1. Are measurements of roth depth to standing water and
depth to the bottcm of the well made?
2. Are measurements taken to the 0.01 feet?

3. What device is used?

4. Is thers a reference point established by a licensed
surveyor?

5. Is the measuring equipment properly cleaned between
well locations to prevent cross contaminaticn?

3. Detecticn of immscible layers:
1. Are procedures used whicdh will detect light ghase
immdscible layers?

2. Are procedures used which will detect heavy phase
immiscible layers?

C. Sampling of immiscible layers:
1. Are the immiscible layers sampled separately prior to
wall evacuation?

2. Do the procedures used minimize mixing with water
soluble phasas?

D. Well evacuaticn:
1. Are lcw yielding wells evacuated to dryness?

2. Are hidh vielding wells evacuated so that at
least three casing wolumes are ramwved?

(Y/\)

{(¥/N)

(Y/N)

(Y/N)

{(¥/\)

{¢/™)

(¥/¥)
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Wnat device is used to evacuate the wellg?

If any problems are encauntered (e.g., eguipment
malfunction) are they noted in a field logbock?

Sample withdrawal:

L.

10.

ll.

For low yielding wells, are samples for wolatiles, oH,
and oxidation/reduction potential drawn first after
the well recovers?

- Are sanples withdrawn with either flurccarbon/resins or

stainless steel (316, 304 or 2205) sampling devices?

Are sampling devices either bottom valve bailers
or positive cas displacement bladder pumps?

If bailers are used, is fluworccarbon/resin coated wire,
single strand stainless steel wire, or monofilament used
to raise and lower the bailer?

. If bladder pumps are used, are they cperated in a

continuaus manner to gpravent aeration of the sample?

. If bailers are used, are they lowered slowly to

prevent decassing of the watsr?

. If pailers are used, ara the contents transiferrad

to the sample container in a way that minimizes
agitation and aeraticn?

» Is cars taken to avoid placing clean sampling equip-

ment on the graund or other contaminated surfaces orior
to inserticn into the well?

If dedicated sampling equipment is not used, is eguip—
ment disassembled and thorcuchly cleaned between
samles? )

If samples are for inorgenic analysis, does the clean—
ing procedure include the following seguential steps:
a. Dilute acid rinse (FNO3 or HCL)?

If samples are for orcanic analysis, does the cleaning
procedure include the folldwing segquential steps:

a. Nonpchoesphate detergent wash?

b. Tap water rinse?

~41~

(x/¥)

(¥/\)

(¥/N)

(Y/N)

(¥/N)

{(¥/¥)

(¥/m)

(Y/N)
(x/»)
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c. Distilled/deionized water rinse?
d. Acstene rinse?
e. Pesticide~grade hexane rinse?

12. Is sampling egquipment thorcughly dry before use?

13. Are egquipment blarks taken to ensure that sanple
cress-contamination has not ocaurred?

L4, If wlatile samples are taken with a positive gas
displacerent bladder punp, are pumping rates belcw
100 ml/min?

In-situ or field analyses: :
1. Are the follawing labile (chemically unstable) para-
reters determined in the field:
a. gH?
b. Teaperatura?
¢. Specific conductivity?
d. Redox rotantial?
e, (hlerine?
£. Dissolwed oxygen?
g. Turbidity?
h. Other (specify)

2. For in-situ determdnatcicns, are they made after well
evacuaticon and sample removal?

3. If samle is withdrawn fram the well, is parameter
measured from a split portion?

4, Is monitoring equipment calibratsd according to
manufacturers’' specifications and consistent with
Sw—-3467

5. Is the date, grocedure, and meintenance for equipment
calibraticn docamented in the field legback?

Raview cf Sanmple Preservaticn ard Handling Procedures

Sample containers:
1. Are samples transferred fram the sampling device
directly to their compatible containers?

2. Are satple containers for metals {(inorgenics) analyses
polyethylene with polyprepylene caps?

3. Are sample containers for orcanics analysis glass
bottles with fluorocarbonresin-lined caps?

(Y/N)
(¥/N)
(¥/N)
(Y/N)

(Y/N)

{Y/N)

{(Y/N)
(/M)
(y/N)
(¢/N)
(Y/N)
(/™)
(/M)

(v/N)

(/™)

(Y/N)

(/™)

(¥/N)

(Y/N)

(/W)
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4. If glass bottles are used for metals samples are
the caps fluorccarbonresin~-lined?

S. Are the sanple containers for metal analyses cleaned
using these segquential steps?
a. Norphcsphate detercent wash?
b. 1:1 nitric acid rinse?
c. Tap water rinse?
d. 1:1 hydrochloric acid rinse?
a, Tap water rinse?
£. Distilled/deicnized water rinse?

6. Are the sample containers for organic analyses cleaned
using these sequential steps?
a. Nomphosphate detergent/hot water wash?
b. Tap water rinse?
c. Distilled/deicnized water rinse?
d. Acetcne rinse?
e. Pesticide-grade hexane rinse?

7. Are trip blanks used for each sample container type
to verify cleanliness?

Sanmple presarvaticn procedures:
L. Are samples for the following analyses cocoled to 4°C:
a. TCC?
. TX?
c. Chleride?
d. Phenols?
. Sulfate?
Nitrate?
. Coliform tacteria?
Cyanide?
. 011 and grease?
. Hazardous constituents (§261, Appendix VIII)?

. :_T\Q M m

2. Are samples for the follewing analyses f£ield acidified to
pH <2 with HNO3: '
a. Ironm?

. Manqanese? .

c. Sodium?

d. Total metals?

e, Dissolwed metals?
£f. Fluoride?

g. Endrin?

h. Lindane?

i. Methoxychlor?

j. Toxachene?

-43~

(e/w) __

(¥/N)
(/)
{Y/N)
{(Y/N)
(Y/N)
{(¥/N)

(¥/N)
(¥/N)
(x/x)
(Y/N)
(¥/x3)

(Y/N)

(¢/N)
(Y/NL
{v/N)
(Y/n)
(v/n)
(¢/N)
(¥/N)
(v/x)
(/)
(/)

(¥/N)
(/)
{(¥/x\)
{(¢/N)
(/™)
(Y/N)
(¢/¥)
{Y/N)
(Y/N)
(Y/N)
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k. 2,4, D? (¥/N)

1. 2,4,5, TP Silvex? (/M)
m. Radium? (¥/N)
n. Gross alpha? (¥/N)
o. Gress beta? (v/N)

3. Are samples for the following analyses field acidified
to pH <2 with HpSO4: (/)
a. Phenols? (¢/N)
b. 0il and grease? (¥/N)

4. Is the sample for TOC analyses field acidified to
PH <2 with HC1? (Y/N}

5. Is the sample for TCX analysis preserved with -
1 ml of 1.1 ¥ scdium sulfite?’ (Y/N)

6. Is the sample for cyanide analysis preserved with
NaOH to pH >127 (y/m)

C. Special handling censiderations:
l. Are orcanic samples handled withcut filtering? (¥/N)

2. Are samples for wolatile organics transferred to
the apprcpriate vials to eliminate headspace over
the sample? (/™)

3. Are sanples Zor metzal analysis split into two
por-ions? (v/N)

4. Is the sanple for dissolved metals filtered
through a 0.45 micron filter? (/M)

5. Is the second porticn not filtered and analyzed
for total metals? (¥/N)

6. Is cne equipment blank preparsd each day of
gramd-water sampling? | (Y/M)

V. Review of Chain-of-Custody Prodecures

A. Sample lakels

1. Are sample lakels used? (¢/N)
2. Do they provide the following information:
a. Sample identificaticn mmier? {¥/N}
b. Name of collector? (Y/¥)
c. Date and time of collecticn? (¥/N)
d. Place of collection? (¥/N)
e. Parameter(s) requested and preservatives used? (¢/N)
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3. Do they remain legible even Lf wet?

B. Sample seals:

l.

Are sample seals placed cn those containers to

ensuras the samples are not altered?

C. Field logbock:
1. Is a field lcgbock maintained?

2. Does it document the following:

a‘

Purpose of sampling (e.qg., detection or
assessment)?

. Lecation of well(s)?
. Total depoth of each well?
. Static water level depth and measurement

technicue?

Presence of immiscible layers and
detection method?

Collection methed for immiscible layers
and sample identification numbers?

. Well evacuation procedures?

Sample withdrawal procedura?

. Date and time of collecticn?

Well sampling sequencea?

. Types of sample containers and sample

identification nurbcer(s)?
Preservative(s) used?

Parameters reguested?

Field analysis data and methced(s)?
Sample distributicn and transporter?
Field ckservaticns?

o Umsual well recharce rates?

¢ Equipment maliuncticn(s)?

o Pessible sanple contandnation?

o Sampling rate?

D. Chain-of-custcdy record:

l. Is a chain-cf-custedy record included with
each sample? :
Does it decument the following:

2.

A.
b.
C.
d.
a.
r

.
h.

i.

Sample ruamber?

Signature of collector?

Pate and time of collecticn?

Sample type?

Staticn lecatien?

Nurter of containers?

Parameters recuestad?

Signatures of persons involved in the
chain-of-possession?

Inclusive dates of pcssession?

-45-

(/)

(Y/m)

{/N}
(y/\)
(Y/M)

(Y/N)
(/M)
(7/N)

(¥/m)
{Y/n)

(/™)

(¥/N)

{(Y/N)
(/™)
(Y/N)
(/)
{¢/N)
(y/n}
(/)
(/™)
{Y/N)
(Y/¥)

(¥/N)

(v/¥)
(Y/N)
0745
(¥/™)
{¥/N)
(Y/N)
(/™)
(¥/N)
(Y/N)
{¥/N)

|11
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sle analysis reguest sheet:

>ces a sample analysis request sheet accompany
sach sample?

Cees the request sheet docurent the follaowing:

a. Name of person receilving the sample?

b. Cate of sample receipt?

<. Laboratory sample number (if different than
field number)?

4. Analyses to be performed?

of Quality Assurance/Quality Control

the validity and reliability of the lahoratory
field cenerated data ensured by a QA/CC program?

s the QA/CC program include:

Cocurentaticn of any deviations from approved

Jrecedures?

oomtentation of analytical results for:

:. 3lanks?

PR W
. .

3pp€oved statistical methcds used?
?
CC: samples used to corract data?

alt™8ata critically examined
ceen preperly calculated and

alAell Inspecticn and Field

Standards?

Duplicates?

i. Sbiked samples?

:. Detectable limits for each parameter
teing analyzed?

o

0 ensure it
reported?

Ceservaticon

“hérmells adequately mmintained?

the monitoring wells protected and securse?
he wells have survayed casing elevaticns?
the graund-water samples turbid?

all physical characteristics of the site Deen noted

he. inspector's field nctes {i.e., surface waters,

graphy, surface features)?

(¢/N)
(v/)
(Y/N)

(/)
(Y/™)

(Y/N)

(¥/N)

(Y/N)
(Y/N)
(Y/N)
(Y/N)
(/™)
{(¥/N)

(Y/N)
(Y/N)
{Y/N)
(z/n)

{(¢/N)

(¥/N)

(/™)
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1ay _Reguiatory
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rs §2635.3(a)
'ed o the §285.31(a)1)
(ax2)
§270.14(c)2)
'ca'rtain ' §265.90(a)
ayaers or §265.51(ax1)
(a)}(2)
§270.14{cX2)
and/er §288.50(a)
Z® sub- §253.91(a)1)
{aX2)
§270.14c)2)
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yr flow §285.91(ax")
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rat varia- §290.50(a)
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ns (e.4.. eV
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ishing §288.37(ax )
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§270.14c)2)
sicer the §285.90(a)
| walls on §285.31(aK1)
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un suffi- §265.90(3)
§265.31(aK1)
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s of Basic ’
: Required
rmancs

is

Exampies of Technical
inadequacies that may
Constitute Viciations

Reguiatory

Citations

ale

iround wells must
:d sO as to yield
that are not

by the facility

~

w—cey

=y ¥

faiiure of the Q/O to considar the
atfect of local withdrawal walis ¢n
ground-water flow direction

failure of the O/Q to obtain sutfi-
ciant watar lavel measuraments

failure of the O/Q to cansider flow
path of canse immiscibles in
astaplishing upgradiant weil
lecations

failure of the Q/Q 10 consicer
seasonal fluctuations in ground-
wataer flow direction

failure to install wells hydraulically
upgragisnt, axcapt in cases whers
upgradient watar quality is
affeciad by the facility (9.9.,
migration of denss immiscibles in
the upgradient direction, maund-
ing of watsr beneath the facility)

failure of the 0/0 to adequatsly
charactarize subsuriacs
hydrogaaiogy

walls intersact only ground watar
that flaws around facility

§265.90(a)
§265.31(aX1)

§265.90(a)
§265.91(ax 1)

§265.9%a)
§265.91(aX?)

§265.50(a)
§265.91(aX1)

§265.90(a)
§265.31(aX)

§295.90(a)
§2685.91(ax1)

§265.9%a)
§285.81{ax1)

= T

kgrogod wells must
structed s@ as to
amples that are
:ntative of in-situ
-watar quality

wails constructed of materais that
may releass or sord constiiuents
ot concsm

wells improgerly sealed—can-
tarminaton of sample 18 a concam

nasted aor mulitple scresn wells
are usec and it canncot be
demanstrated that thers has been
ne movement of ground water
between strata

improper drilling methods were
usad, possibly contamnating the
ferrnatian

wall intake packad with matanais
{hat may contarmnate samote

§265.90(a)
§265.91(a)

§263.90(a)
§265.31(a)
§265.31(¢c)

§265.50(a)
§265.91(a)1)
§265.91{ax2)

§265.90(a)
§265.91(a)

§265.90(a)
5265.91(a)
§265.91(c)

3950.2

ictor

s,

ring
pattern?

ect
alyses

ed and
' possible

he
158 the
Ltuents

e

(e/v)

ey

(o) __



Standards
——

Examples of Basic
Elements Required
by Performance

Examples of Technical
Inadequacies that may
Constitute Viciaticns

Reguiate
CItzv:h:m.-.‘.y

ove———
M —

Background wells must be
constructad so as to yiaid
sampies that ars represen-
tative of in-situ ground-watar
quality. (continued)

weil scraans used arg of an inap-
propnate length

wells devaloped using watsr other
than foomation watee

improper weil deveiopmaent
vielding samples with suspended
sediments that may bias chemical
analysis

usa of drilling muds ar nonforma-
lion watar during waeil constructian
that can bias rasuits of sampies

. collectad rom waells

§255.30(a)
§255.91(aX1)
§265.91(ay2)

§265.3C(a)
§2€5.31(a)

§265.50(a)
§265.91(a)

§285.30(a)
§263.91(a)

§. Downgradient monitering
wells must te located s¢ as
to ensure the immediata
detaction ¢f any contamina-
lion migrating fram the
tacility

§. Downgradient monitoring
wells must be constructad
50 as o yieid sampies that
are reprasentative of in-situ
ground-watar quality

welis not placed immediately acja-
cant 10 wasts managamant arsa

failure af O/O to consider potana
Hial pathways or densse
immiscitlea

inadequate verticai cistributicn of
weils in thick ar heaviy stratfied
aguifer

inadqg_uate Ronzentat distribution
ot wails in aquifers of varying
hydrauiic condugtivity

likety pathways of contamination
{e.g., Bunad stream channais,
fractures, arsas of Migh
cenmeability) dre not intersactad
by weils

weil NEtWOrk Covers Upoermost
byt not intercannecied aquifers

See M4

§285.80(a)
§285.91(ax2)

§285.5¢(a)
2685.31(ax2)

§253.9%(a)
§255.91(a}2)

§265.530(a)
§255.91(a)X2)

§255.30(a)
§265.31{aN2}

§265.90(a)
§265.91(a)2)




FI920.2

Exampies of Basic
Elements Raquirad
by Performancs
Standards

e

Examples ot Technical
Inadequacies that may
Constitute Yioiations

Regulato
Cltaticnsry

7. Samgles from
background and down-

- gradient wells must be

properly collected and
analyzed

failure to svacuate stagnant water
from the well cefors sampling

failure to samcle wells within a
reasonable amaunt of time aftar
wesil avacuation

improper decisions regarding
fitering or non-filtaring of sampies
prior 1o analysis {e.g., use of fiitra-
tion on samples 1o Se analyzed
for volatie organics)

us# of an inappropnats sampling,
davics

uss of improper sampie presarve
tion tmenniques

sampies coileciaq with a device
that is consguctad of matenals
that intarfers with sampte integrity

sampies coliectnd with a non-
dedicated sampling device Nat is
not cisaned Letwesn sampling
svents

improger use of 1 sampiing
devics such hat sampie quality is
affecieg (e.g., degassing of sam-
ple causeg Ty agitation ot daiier)

§255.9a)
§255.92(a)
§265.93(d)(4)
§270.14{c)(4)

§285.50(a)
§285.92(a)
§265.93(d)(4)
§270.14{c)4)

§255.50(a)
§265.92(a)
§265.93(dX4)
§270.14{c)4)

§285.90(a)
§265.92(2)
§265.9(d)4)
§270.14{cY4)

§255.30(a)
§255.92(a)
§2635.93{a)4)
§270.14{c)K4)

§285.80(a)
§255.92(a)
§265.33(a)(4)
§270.14{cH{4)

§265.30(a)
§265.92(a)
§265.9%aX4)
§270.14c)4)

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14c)4)




FIGURE 4.3 (continued)

Examples of Basic
Elements Required
by Performance
_Standards

Examples of Technical
Inadequacies that may
Constituta Viciations

Reguiato
Cltaticm.-.‘.y

Samples from background
and downgradient wells
must be properly collected
and analyzed (continueq)

irmproper Nandling of sampies
{e.g.. failure 1o sliminats
hsadspacs from containers of
samples 0 be analyzed for
voiatiies)

failure of the sampiing plan to
sstablish procaduras for samgling
immiscibies (i.e., "‘floatars”” and
“sinkers'")

 failure to lollow appropnate

QA/GT procadures

failure to ensure samole intagrity
through the use of proper chan-
of-custody procaduras

failurs to demanstrata suitability of
mathogs useg ‘or tampie analysis
(other than those spacified in

SW-248)

failyre to perform analysis in the
fieid on unstatle paramaters or
constituents (e.g.. pH, Eh, specific
conductance, alkalinity, dissolved
oxygen)

use of sample containers that
may intertare with sample quality
(@.g.. syntheuc cantainers usad
with veiatile sampies)

failure t© Make proper use of
sample dlanks

§265.9%(a)
§265.92(a)
§265.93(dX4)
§270.14{c)(4)

§265.5((a)
§265.92(a)
§2588.93(d)4)
§270.14{cH4)

§265.30(a)
§265.92(a)
§255.33(dX4)
§270.14cx4)

§2€5.5(a)
§265.92(a)
§265.53(dN4)
§270.14{c)4)

§265.90(a)
§263.32(a)
§263.33(ad)4)
§270.144¢H{4)

§285.3%(a)
§255.92{a)
§265.93(d)4)
§270.14c){4)

§285.50{a)
§283.92(a)
§285.93aN4)
§270.14cH4)

§265.50(a)
§2585.32(a)
§265.9%cX4)
§270.14{C)(4)

il

-



Examples of Basic
Elements Required
by Performancs
Standards

Examples of Technicalr
Inadequacies that may
Constituta Vioiations

Reguiatory .
<'.7Itatif:msr.y ;

8. In Part 265 assessment
manitaring the O/0 must
sampie for the corract

substances

9. In defining the Appendix
VI makeup of 2 piume the
Q/0 must sample for the
correct substances

10. In Part 265 assessment
maonitoring and in defining
the Appendix VIl makeup of
a piume the Q/Q must use
appropriate sampling
methadoliogies

11. Part B applicants who
have aither detected con-
tamination or failed to imple-
ment an adequate part.265
GWM program rmust deter-
mine with confidenca
whethear a plume exists. and
must characterize any
plume

failure of the O/Q's list of sam-
pling paramatars to include car-
tain wastes that are listed in
§261.24 or §261.33, uniess ade-
quate justification is provided

failure of tha QIQ’s list of sam-
pling parametsrs o include
Appendix VIl constituents of ail
wastes listed under §§261.31 and
261.32, unless adequata jystifica-
tion is provided

failure of the O/Q's list of sam-
pling parameters ta include aii
Appendix Vill cunstituents, uniless
adequata justfication is provided

failura of sampling affort 10 iden-
tify arsas curside the piume

number of welis was insufficient
o determina vertical and horizon-
tal gragients in contaminam
concantrations

total reiiance on indiract mathods
to charactanzs plume (9.g.. alec-
trical rasistivity, Sarahoie
geopnysics)

failure of Q/CQ o impleamant a
manitaring program that is
capabie af dstacting the axistsncs
of any plume that might emanate
from the facility

failure of Q/Q to sample both
upgradient and downgradient
weils for ail Appendix Vill
constituants

Ses alsg items #1, #2

§265.93(d)(4)

§255.93(d)4)

§270.14c)4)

§265.93(dX4)
§270.14(cK4)

§265.33({dX4)
§270.1&cH4) .

§268.93(d)(4)
§270.14(c)4)

§270.14(c)(4)

§270.14{c)4)

4=14
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